
Tn the claims; 

Please amend claims 6, 8, 13 and 17 as indicated below: 
Please add new claims 21-23 as indicated below. 



1 . (Original) : A magnetoresistance sensor structure comprising: 

a magnetoresistance sensor having a sensor surface plane and comprising a free layer; 
an upper antiferromagnetic layer overlying at least a portion of the free layer; and 
an upper ferromagnetic layer overlying and contacting at least a portion of the upper 
antiferromagnetic layer on a contact face lying parallel to the sensor surface plane, so that the 
upper antiferromagnetic layer lies between the upper ferromagnetic layer and the free layer. 

2. (0riginal): The magnetoresistance sensor structure of claim 1, wherein the upper 
antiferromagnetic layer is PtMn and the upper ferromagnetic layer is CoFe. 

3. (Original): The magnetoresistance sensor structure of claim 1, wherein the 
magnetoresistance sensor is a giant magnetoresistance sensor. 

4. (0riginal): The magnetoresistance sensor structure of claim 1, wherein the upper 
antiferromagnetic layer and the upper ferromagnetic layer overlie a first portion of the free layer 
that is less than all of the free layer, and further including 

a cap layer overiying a second portion of the free layer. 
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5. (0riginal): The magnetoresistance sensor structure of claim I, wherein the 
magnetoresistance sensor is a tunnel magnetoresistance sensor. 

6. (Currently amended): The magnctorcaiatancc acnaoi atmcturc of t luim 1. wherein the 
upp c i antifcrroniaguclic layer and the upper fcrrouiufenctic layer ovti'lic aubatantiolly all the free 
In^ . p i n fl.rthnr mpliiHinp A magnetorcs i sance sensor structure comprisinR: 

a ma pnetoresistance sensor havinp a sensor su r face plane and comprising a free layer; 
an up per antiferrom a pnetic laver nverlvine substantially all the free layer; 
an np per ferromagnetic laver overlying substantially all the free layer and contacting the 
up per antiferromagnetic laver on a co ntact face Iving parallel to the sensor surface plane, 
sn that the upoer antiferromagnetic laver lies betwe en the upper ferromagnetic layer and 
the free laver: and 

a cap layer overlying the upper ferromagnetic layer. 

7. (0riginal): A magnetoresistance sensor structure comprising: 

a magnetoresistance sensor having a sensor surface plane and comprising: 

a lower antiferromagnetic layer, and 

a free layer overlying the lower antiferromagnetic layer; 

an upper antiferromagnetic layer overlying at least a portion of the free layer; and 

an upper ferromagnetic layer overlying and contacting at least a portion of the 
upper antiferromagnetic on a contact face lying parallel to the sensor surface plane, so that the 
upper antiferromagnetic layer lies between the upper ferromagnetic layer and the free layer. 
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8. (Currently amended): The magnetoresistance sensor structure of claim 7, wherein the 
lower antiferromagnetic layer and the upper feffomagnetie antifen-omagnetic layer are made of 
the same material. 

9. (0riginal): The magnetoresistance sensor structure of claim 7, wherein the lower 
antiferromagnetic layer and the upper antiferromagnetic layer are both PtMn. 

10. (Original): The magnetoresistance sensor structure of claim 7, wherein the upper 
ferromagnetic layer is CoFe. 

1 1. (Original): The magnetoresistance sensor structure of claim 7, wherein the 
magnetoresistance sensor is a giant magnetoresistance sensor. 

12. (Original): The magnetoresistance sensor structure of claim 7, wherein the upper 
antiferromagnetic layer and the upper ferromagnetic layer overiie a first portion of the free layer 
that is less than all of the fi-ee layer. 

1 3 .(Currently amended): The magnetoresistance aciuor atructurc of claim 7, wherein the 
upper gntifciromagnctic layer and the upper ferromagnetic layer overlie a firot portion of the free 
layer that is 1l33 than all of the free layer, and further including A magnetoresistance sensor 

structure comprising: 

a ma pnetoresistance sensor having a senso r surface plane and comprising: 

a lower antiferromagnetic laver. and 
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a free laver nverlvine th e lower antiferrnnnapnetic laver: 
.n np per antiferroir ^ pnetic laver ov erlvinp a first p ortion of the free layer th^t is 
less than al l f>f the free laver: 

an np per ferromagnetic laver over l ving a first portion of the free layer that is less 
than all of the free laver and contacting th e upper antiferromagnetic layer on a — 
contact face Iving parallel to the sen sor surface plane, so that the upper 
antiferromagnetic laver lies between the upper ferromagnetic layer and the free 
laver: and 

a cap layer overlying a second portion of the free layer. 

14. (0riginal): The magnetoresistance sensor structure of claim 7, wherein the upper 
antiferromagnetic layer and the upper ferromagnetic layer overlie a first portion of the free layer 
that is less than all of the free layer, and further including 

a lead layer overlying the upper ferromagnetic layer. 

15. (Original): The magnetoresistance sensor structure of claim 7, wherein the upper 
antiferromagnetic layer and the upper ferromagnetic layer overlie a first portion of the free layer 
that is less than all of the free layer, and further including 

a lead layer overlying the upper ferromagnetic layer; and 
a cap layer overlying a second portion of the free layer. 



16.(0riginal): The magnetoresistance sensor structure of claim 7, wherein the 
magnetoresistance sensor is a tunnel magnetoresistance sensor. 
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17.(Currently amended): The magnctorcaiJimicc aenaor aliu t lurc of claim 7, wherein the 
uppu mi l ifeiTomagnait lujcr and the uppu f cii umagnctic lu>u u vcilic aub j tmilially all the free 
layer, mid further including A magnetoresistance sensor structure comprising: 

a ma pnfttnresistance se,nsor having 3 sensor surface nlane and comprising: 
a Inwer antiferroma gnetic laver. and 
a frpp. la yer overlving the lower ant iferrnmapnetic layer: 
an u pper antiferromagnetic laver overlvin p substantially all the free layer; 
an upper ferromagnetic layer overlving s nhstantiallv all the free layer and 
contacting the upper antiferromagnetic la yer on a contact face lying parallel to 
the sensor surface plane, so that the uooe r antiferromagnetic layer lies between 
the upper ferromagnetic laver and the free laver: and 
a cap layer overlying the upper ferromagnetic layer. 

18.(Original): A magnetoresistance sensor structure comprising: 
a magnetoresistance sensor having a sensor surface plane, a transverse direction lying in 
the sensor surface plane, and a longitudinal direction lying perpendicular to the transverse 
direction and in the sensor surface plane, the magnetoresistance sensor comprising: 

a transverse biasing stack including a lower antiferromagnetic layer, and 
a free layer overlying the transverse biasing stack; and 



a 



longitudinal biasing stack overlying the magnetoresistance sensor, the 



longitudinal biasing stack comprising: 



an upper antiferromagnetic layer, and 
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n upper ferromagnetic layer overlying and contacting at least a portion of 
the upper antiferromagnetic layer on a contact face lying parallel to the 
sensor surface plane, so that the upper antiferromagnetic layer lies 
between the upper ferromagnetic layer and the magnetoresistance sensor. 



19. (0riginal): The magnetoresistance sensor structure of claim 18, wherein the 
magnetoresistance sensor is a giant magnetoresistance sensor. 

20. (Original): The magnetoresistance sensor structure of claim 18, wherein the 
magnetoresistance sensor is a tunnel magnetoresistance sensor. 

21 .(New): A magnetoresisance sensor structure comprising: 
a magnetoresistance sensor having a sensor surface plane and comprising: 
a free layer; 

an upper antiferromagnetic layer overlying at least a portion of the free layer in a plane 
parallel to the sensor surface plane; and 

an upper ferromagnetic layer overlying and contacting at least a portion of the upper 
antiferromagnetic on a contact face lying parallel to the sensor surface plane, so that the upper 
antiferromagnetic layer lies between the upper ferromagnetic layer and the free layer in a plane 
parallel to the sensor surface plane. 

22.(New): A magnetoresistance sensor structure comprising: 
a magnetoresistance sensor having a sensor surface plane and comprising: 
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a lower antiferromagnetic layer; 
a free layer overlying the lower antiferromagnetic layer; 
an upper antiferromagnetic layer overlying at least a portion of the free layer in 
plane parallel to the sensor surface plane; and 

an upper ferromagnetic layer overlying and contacting at least a portion of th< 
upper antiferromagnetic on a contact face lying parallel to the sensor surface 
plane, so that the upper antiferromagnetic layer lies between the upper 
ferromagnetic layer and the free layer in a plane parallel to the surface plane. 



23. (New): A magnetoresistance sensor structure comprising: 

a magnetoresistance sensor having a sensor surface plane, a transverse direction lying in 
the sensor surface plane, and a longitudinal direction lying perpendicular to the transverse 
direction and in the sensor surface plane, the magnetoresistance sensor comprising: 
a transverse biasing stack including a lower antiferromagnetic layer; 
a free layer overlying the transverse biasing stack; and 
a longitudinal biasing stack overlying the magnetoresistance sensor, the 
longitudinal biasing stack comprising: 

an upper antiferromagnetic layer; and 

an upper ferromagnetic layer overlying and contacting at least a portion of 
the upper antiferromagnetic layer on a contact face lying parallel to the 
sensor surface plane, so that the upper antiferromagnetic layer lies 
between the upper ferromagnetic layer and the magnetoresistance sensor 

in a plane parallel to the s ensor surface plane. 
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